A large lamprophyre sheet, about 10-20m thick and almost 20km long is exposed within the Tertiary formations of Tanegashima Island, Kagoshima Prefecture, Kyushu. Although the sheet is fairly homogeneous throughout the outcrop, minor-scale crystallization differentiation in situ is observed, forming chilled contacts and coarse-grained inner parts, associated with transitional parts. The constituent minerals include plagioclase, anorthoclase, kaersutite, titan-biotite, augite, magnetite, apatite and secondary minerals, such as chlorite, epidote, zoisite, calcite, etc. Quartz and olivine are entirely absent.
INTRODUCTION
, and atten tion was called to its alkalic nature (Yagi, Ishikawa and Kojima, 1971) . Taneda and Kinoshita (1972) described the petrography, and provided K-Ar dating and paleoma gnetic data. In this paper a detailed petrographic description of the lamprophyre sheet is given with special reference to its petro chemistry and mode of differentiation in situ. times cuts obliquely across the strata. It seems likely that the sheet is cut by a fault near Ohirono, judging from the shift of the outcrops, though no direct rela tion is observed in the field (Fig. 1) . In this figure only the actual outcrops of the sheet are shown. The sheet has two sets of joints, paral lel or normal to its strike, resulting in the formation of cuboidal blocks, about 50-150 cm in size. Onion structures are commonly well-developed, and the surface of the lamprophyre is covered by reddish brown oxidized layers.
The contact between lamprophyre and country rocks is very sharp, and no country rock xenoliths are present in the sheet. Distinctive changes in macroscopic features are easily seen and may be characterized as follows: 1) Within 20cm from the contact the rock is dark grey in color and fine-grained. The rock in direct contact with the country rocks is extremely fine-grained.
2) About 100-150cm from the contact the fine-grained rock grades into a coarse grained, slightly more leucocratic rock with feldspar crystals, 3-10mm in diameter.
3) The central part of the sheet is more leucocratic, and the grain size is very coarse, with prismatic crystals of kaersu tite, about 7-10mm in length. 4) Leucocratic patches, sporadically found in the central part, form lenticules or Table 1 . A typical zoned kaer sutite in sample OT-1 is sketched in Fig. 3 . The paragenetic relation with other mafic minerals is also worthy of note: augite is always enclosed in kaersutite, which in turn is often surrounded completely by titan-biotite. EPMA analyses of kaersutites are given in Finger (1972) Iron ore minerals: Both magnetite and ilmenite are present, the former being more abundant. The composition of a magnetite from OT-1 is given in Table 3 , with the contents of FeO and Fe2O3, calculated by the method proposed by Finger (1972 rock is alamprophyre. Taneda and Kinoshita. (1972) called it kersantite, but it should be called camptonite rather than kersantite from the prevalence of kaerustite, associated with small amount of titanbiotite. As mentioned previously there is a marked difference in the petrographic features of various parts within the same camptonite sheet. This remarkable charac teristics is well represented by a series of microphotographs of different parts of the sheet collected at Ohirono (Fig. 4) . The chilled contat with the Kumage Formation (OT-1A) is very fine-grained, and slightly porphyritic, with sporadic phenocrysts of plagioclase, while the marginal part several centimeters away from the contact is fine-or medium-grained and ophitic (OT-1). Here after the grain sizes increase from the marginal part toward the center (OT-7), which is very coarse-grained with well developed crystals of kaersutite. It should be noted that this central part is sometimes truncated by thin leucocratic veins (OT-7A), which is slightly finer grained than the main part (OT-7).
The mineral associations are, however, nearly the same in every part, and the main difference lies in the relative amount of the constituents. The modal composition of typical rock types is given in Table 4 . Since the distinction between anorth oclase and plagioclase is not clear, because of the similar modes of alteration, the relative amounts of the two feldspars may not be reliable, though the totals of the two are accurate.
It is noteworthy that toal feldspars increase and mafic minerals, such as kaer sutite, titan-biotite and augite decrease from the margin towards the center, whereas iron ore minerals and apatite are almost constant, except the leucocratic patches in which they are rare. According to Taneda and Kinoshita (1972) , there is no systematic variation of the mineral contents in the camptonite samples, collected from various localities in Tanegashima.
PETROCHEMISTRY
The chemical composition of the various parts of the camptonite sheet collected at Ohirono is given in Table 5 . When com pared with typical camptonites in the literature (cf. Johannsen, 1938) , the camptonite in question is richer in SiO2, and poorer in mafic oxides, and is more or less similar to trachybasaltic rocks in composition.
The compositional variation is graphi cally shown in Fig. 5 , where wt, % oxides are plotted against the soldification index S. I. (Kuno, 1954) . The plots show rather smooth linear relation: SiO2, Al2O3 and K2O increases and MgO, FeO, Fe2O3 and TiO2 decreaes with decreasing solidification index, whereas Na2O and CaO remain almost constant.
In an alkalis versus SiO2 diagram the rocks plot in the alkalic rock field. Here again K2O increases and Na2O remains almost constant with increasing SiO2. The relation between K2O and Na2O are shown in a K2O/K2O+Na2O-MgO/MgO+FeO diagram (Fig. 6 ). The rocks cluster around the boundary curve between the K-rich alkalic rocks of Nemuro and Na-rich alkalic rocks of Morotu (Yagi, 1969) . Bulk com position is also compared with the Morotu and Nemuro rocks on an MgO-FeO-Alkalis diagram (Fig. 7) . This diagram emphasizes the enrichment in total FeO which is similar to that of the Morotu rocks (Yagi, 1953) , but very much different from those of the Nemuro district (Yagi, 1969) . K2O is extremely low and Na2O is very high in the contact zone (OT-1), which is in contact with the country rock. A similar case of Na2O enrichment relative to K2O in the contact facies has already been discussed by Yagi (1969) in the case of pillow lavas of the Nemuro distinct.
In order to illustrate the chemical variation within the camptonite sheet, the chemical analyses of various parts of the sheet have been plotted on a principal latent vector variation diagram (PLVVD) as proposed by LeMaitre (1968) and later revised on the basis of 15029 analyses of both the plutonic and volcanic rocks (Le Maitre, pers. comm.) (Fig. 8) . According to him more than 90 per cent of all chemical variation in the volcanic rock suite can be accounted for in this three-space plot. variation trends to the enrichment of SiO2 in the later stage, since the SiO2 content increases from left to right along the first principal vector, Vec 1 in Fig. 8 . It should also be noticed that the variation of the rocks is mainly controlled by the variation of feldspars and mafic minerals, espeically kaersutite.. Normative feldspars are concentrated in a narrow area in An-Ab-Or diagram and show an indefinite trend of Or enrichment, although not so distinct (Fig. 9) . 
PETROGENESIS
In terms of normative composition there are small amounts of either quartz or olivine, but nepheline is absent. The amount of quartz is highest in the leucocratic patches in the central part, indicating that the rocks become slightly oversaturated in the later stage of crystallization.
The mechanism of differentiation in situ can be explained by the crystal frac tionation leading to slightly oversaturated residue, which is separated from the early formed minerals by filtration from relatively rigid crystal aggregates, and forms either lenticules or irregular veins within the mafic parts. That the magma had a high contents of water and carbon dioxide is reflected mineralogically in abundance of kaersutite associated with titan-biotite instead of augite and olivine and presence of calcite. Lambert and Wyllie (1968) 
